After building up foreign currency denominated (FC) liabilities over several years, the balance sheets of Colombian firms might be particularly vulnerable to a shift in external conditions. We undertake four exercises in order to get a better understanding of these vulnerabilities. First, through probit/logit estimations we identify the firm-level and macroeconomic determinants of FC borrowing by non-financial corporations. Second, we investigate the implication of the balance sheet vulnerability for real activity. We find evidence of a FC balance sheet effect that transmits exchange rate fluctuations to firm-level investment, and show that this effect is asymmetric, much greater for depreciations than for appreciations. Third, using logit/probit estimations, we show that not all firms use forward exchange derivatives solely to hedge their FC liabilities. This might be a consequence of exchange rate intervention by the monetary authority, protecting against extreme exchange rate misalignments. Finally, we report results of a survey-based qualitative analysis on the hedging policies and activities of 12 large non-financial firms.
I. Introduction
In recent years many emerging markets have benefitted from benign global conditions, including ample liquidity and, until mid-2014, very favorable terms of trade. Enactment of expansionary and often unconventional monetary policies, coupled with very low yields in mature markets, has facilitated access to foreign debt markets by emerging firms and the sovereign.
In Latin American countries bond issuance was facilitated by strong macroeconomic fundamentals and/or the upswing in commodity prices. According to Rodriguez, Kamil and Sutton (2015) , gross bond issuance by non-financial corporates in In spite of its well-known benefits, the sustained increase in foreign borrowing by non-financial firms is also a matter of concern, particularly in the post-2014 global scenario in which monetary conditions have tightened and are expected to tighten even further, and in which the collapse in the price of oil has provided Colombia with the sharpest decline It is important to highlight that, like many other emerging economies, Colombia has experienced large swings in international capital flows since the early 1990s. These swings have generally been associated with similar swings in economic activity, working through two channels: exchange rate changes and bank credit. Regarding exchange rates, the resulting real appreciation during the upswing has contributed to the expansion in activity being biased toward the non-tradable sector (Cano, 2010) , while slowdowns in activity have been cushioned by a tradable sector benefitting from real depreciation. Regarding bank credit, pronounced cycles have largely coincided with swings in international capital flows (Barajas and Steiner, 2002) . During the upswing, banks have found it easier to access foreign capital and also have encountered more rapid deposit growth, an indirect consequence of the surge in capital inflows. During the downswing, the opposite occurs. To the extent that certain businesses in the economy are "bank-dependent" in their financing possibilities, these bank credit cycles can serve to transmit and even amplify the effects of international capital cycles on the real economy.
What has received less attention in the empirical literature in Colombia has been the possible impact of these swings in capital flows on economic activity and on financial vulnerability, working through a balance sheet channel. Since the work of, among others, Krugman (1999) and Céspedes, Chang and Velasco (2002) , it has been recognized that if currency mismatches are large enough, the traditional beneficial impact of depreciations 1 Between June 2014 and December 2015 the price of Brent crude oil declined by more than 60 percent and the terms of trade by more than 40 percent. Even though oil represents only 7 percent of GDP, the macroeconomy is highly sensitive to variations in the price of hydrocarbons. In 2014 oil exports accounted for 53 percent of total exports, while FDI in the hydrocarbons sector represented 30 percent of total FDI. Not to mention the fiscal dependence on oil: in 2014 taxes from oil companies and profits from Ecopetrol amounted to 20 percent of central government current revenue.
might be overturned as firms with large currency mismatches experience distress as a result of a weaker local currency.
One strand of empirical work has focused on factors that contribute to the buildup of liabilities in foreign currency and on the firm-level balance sheet effects that ensue in the event of sizable depreciations. For 32 developed and developing countries, Calvo, Izquierdo and Mejía (2004) found that the interaction of large current account deficits and high dollarization may be a dangerous cocktail, as potential balance sheet effects become highly relevant in determining the probability of a Sudden Stop. For six Latin American countries, Kamil (2012) showed that fixed exchange rates may play a role in building up these vulnerabilities; after countries switch from pegged to floating exchange rates, firms reduced their foreign currency exposures.
In the case of Colombia, Echeverry et al. (2003) found that during [1995] [1996] [1997] [1998] [1999] [2000] [2001] vulnerabilities were relatively limited, mainly because the buildup of FC liabilities was modest and mostly limited to "naturally hedged" firms, those with a sizable portion of revenues in foreign currency. It also showed that, amidst a real exchange rate depreciation, firms with foreign currency debt generally had lower profitability but no different investment than that of other firms. Recently, Restrepo, Cuervo and Montes (2014) found that firms in Colombia do not match the currency composition of their liabilities with those of their assets and income. Following Cowan, Hansen and Herrera (2005) , they also found that, following a 10 percent depreciation of the real exchange rate, investment fell by 3 percentage points more in firms with half of their debt denominated in dollars compared with firms that held no dollar debt.
As the recent upswing phase of the international capital cycle reaches its conclusion, it is relevant to assess to what extent vulnerabilities may have been built up over the past few years. The purpose of this paper is to identify econometrically the determinants of foreign borrowing by non-financial corporations and the effect of such borrowing on firm performance (i.e., profits and investment) in the presence of exchange rate fluctuations. We also want to understand what drives firms' decision to use forward exchange derivatives. The paper is divided into five sections, including this introduction. In the second section we describe the database. In the third section we motivate and undertake the econometric exercises. In the fourth section we report the results of a qualitative analysis of the hedging policies and activities of 12 large non-financial firms, while the last section draws conclusions.
II. Firm-Level Database
We 3. We then try to balance the panel as much as possible, removing those firms that do not appear in the database for at least 5 years.
After applying these filters, the database is reduced to a working sample of 38,523
observations with a yearly average of 4,280 firms, ranging between 3,479 and 4,847. Retail and manufacturing continue to be the sectors with the highest number of firms (Table 1 ).
The descriptive statistics that follow are in reference to these average 4,280 firms, the database that will be used in the econometric exercises. In Panel A of Table 2 we report totals (in USD millions) for all firms in our sample for foreign currency debt, foreign currency assets, net forwards and net exports (exports minus imports of goods and services). Foreign currency assets are relatively small compared to debt and the net forward position-measured as the difference between long 5 As our database is composed mostly of small firms that do not have foreign currency debt, foreign currency assets, exports or imports, we decided to work with the upper 25 th percentile. This left us with a reasonably good number of heterogeneous firms. 6 With the exception of the second econometric exercise in Section 3.1 where we only take into account firms holding FC debt. When we delve into the components of firms' FC debt, the largest share is FC loans (representing between 70 percent and 90 percent). It is worth noting that FC bonds 9 increased their share, despite there being only nine 10 issuers in our sample (Table 3; Panel   A) . Furthermore, when we scale by total assets, we can see that FC debt decreased in the 7 The forward contract is the net position of active contracts as of December 31 of each year for each firm. In general, the average duration of a COP/USD forward contract ranges between 1 and 3 months and is traded between non-financial firms and banks. Although forward contracts are not the only FC derivatives available, they account for 95 percent of the value of operations and for 99 percent of the number of derivatives operations. 8 Net exports are positive when added across firms but negative for the average firm. This is due to the fact that one firm, Ecopetrol-the national oil company-is by far the largest exporter. 9 All FC bonds were issued in foreign markets. 10 There are a total of nine different firms that issued bonds throughout the period of study. Nevertheless, the maximum number of bond issuers in a given year was four. 12 Exporting firms exhibit larger total liabilities to total assets in comparison to the whole sample (7.8 percent vs. 6.1 percent). They also hold larger proportions of short-term debt (78 percent vs. 76 percent), financial debt (34 percent vs. 29 percent), and FC debt (11.2 percent vs. 4.9 percent). With respect to exchange rate hedging instruments, we find that exporting firms have a long position, while the entire sample has a short position (5.1 percent vs. -0.4 percent). Finally, the balance sheet exposure as a ratio of total assets was slightly higher for exporting firms than for the whole sample (2.9 percent vs. 2.5 percent).
When compared with the entire sample, importing firms display smaller ratios of total liabilities to total assets (5.9 percent vs. 6.1 percent) and larger ratios of short-term to total debt (81 percent vs. 76 percent) and FC to total debt (5.7 percent vs. 4.9 percent), whereas the ratio of financial to total debt (29.8 percent vs. 29 percent) is very similar.
Importing firms have a shorter position in exchange rate hedging instruments (-2.2 percent vs. -0.4 percent), a smaller exports to total revenue ratio (2.5 percent vs. 6 percent) and, importantly, a larger balance sheet exposure (3.7 percent vs. 2.5 percent).
Figure 2. Descriptive Statistics
Source: Authors' calculations based on SS, DIAN-DANE, SF and BdR.
In Table 4 we report descriptive statistics for the sub-sample comprised of firms that hold any amount of FC debt. These firms hold more debt (in any currency) in relation to total assets than the entire sample (8.9 percent vs. 6.2 percent) and more financial debt in relation to total liabilities (41.1 percent vs. 29.6 percent). Lastly, for this sub-sample the ratio of exports to total revenue is more than twice that of the entire sample. 
III. The Drivers and Consequences of FC Debt
In this section we address three questions: i) which factors drive non-financial firms decision to issue FC debt, and how much do they issue? ii) What is the impact on firm performance (i.e., profits and investment) of holding FC debt in the presence of exchange rate fluctuations? and iii) what are the determinants of the use of exchange rate derivatives (forwards) by firms?
Determinants of Issuance of FC Debt
In order to assess the importance of the different factors that might affect a firm's decision to issue foreign currency denominated debt, we follow Echeverry et al. (2003) FC is a dummy variable equal to 1 for the year in which the firm acquired (any amount of) FC debt, 0 otherwise. The firm-level explanatory variables are: A, the logarithm of total assets; L, leverage, the ratio of total liabilities to total assets; Z, exports in relation to total sales; FO, a dummy variable equal to 1 if 50 percent or more of the firm's equity is owned by foreigners; G, the rate of growth of sales; I, FC assets held abroad;
13 S, the ratio of short-term debt to total debt; and IP, imports as a ratio of total operational expenses. We have included two macroeconomic variables: s, the difference between the domestic interbank rate of interest, the overnight Libor, and the premium on exchange rate forward contracts; and c, domestic credit to the private sector as a percentage of GDP. We also estimate a slightly different specification in which macroeconomic variables are replaced with time effects.
We run three different versions of (1), all of them as a logit regression. 14 In the first, the dependent variable includes all three types of FC liabilities (bonds, bank loans, and trade credit). In the second, it only includes financial debt (bonds and bank loans). The third only includes trade credit. Results are very similar for the three exercises.
As can be seen in Table 6 , most variables have the expected sign and are significant at the 10 percent confidence level. The probability of issuing any kind of FC debt increases with size, leverage, and the ratio of exports to total sales. The significance of exports to total sales provides evidence of "natural hedging." The probability of issuing any kind of FC debt declines with the rate of growth of sales, an indication that the ability of the firm to self-finance its investment needs increases with sales, as in Rajan and Zingales (1998) .
Firms that rely more on short-term debt, that are importers, or that are foreign-owned, are more likely to issue FC debt. With regard to macroeconomic variables, the probability of issuing any kind of FC debt increases when the domestic interest rate increases relative to the foreign interest rate or when the forward premium goes up, the latter presumably because a weaker exchange rate is to be expected. Total and financial FC debt does not appear to substitute for domestic bank credit; issuance is actually more likely when aggregate credit to the private sector is on the upswing, thus issuance is pro-cyclical with respect to domestic credit conditions. Trade credit behaves somewhat differently, as it decreases when domestic credit conditions tighten. Source: Authors' calculations based on SS, DIAN-DANE, SF and BdR.
Note: Robust standard error in parenthesis.***p<0.01, **p<0.05, *p<0.1
Having specified regression (1) to determine the decision of whether or not to issue FC debt, we now limit the sample to issuing firms in order to understand the determinants of the firms' share of FC debt issued. 
where X=[A, L, Z, FO, G, I, S, IP]
In this specification, FCS is FC debt denominated as a ratio of total assets. The firmlevel and macroeconomic explanatory variables are as in (1) above. In addition, the macro variables are interacted with assets, with exports (as a proportion of sales), with the foreign ownership dummy variable and with imports (as a percentage of operational expenses). As in the previous exercise, we run different versions of (2), using three definitions of FC debt as the dependent variable. We run equation (2) as a fixed effects panel regression. We also include a specification using time effects in place of the macroeconomic variables.
As Table 7 shows, all coefficients of firm-level, non-interacted and interacted macroeconomic variables are significant at the 10 percent confidence level. In general terms, all types of FC debt behave as expected. The shares of total and financial FC debt increase with size, leverage, short-term debt and exports to total sales-yet again evidence of natural hedging-and decreases with the ratio of imports to total expenses. They are both pro-cyclical with respect to domestic bank credit. In contrast, the share of trade credit exhibits a negative sign for size and exports to total sales ratio, a positive sign for imports to total expenses ratio, is counter-cyclical with respect to domestic bank credit, and is not significant with respect to other explanatory variables. Some effects are common across all three types of FC debt: shares of FC debt all decrease with sales growth-giving support to the idea of investment self-financing by the firm-and increase if the firm is owned by foreigners.
With respect to the interaction with macroeconomic variables, the larger the exports to total revenue ratio, the more sensitive the use of trade credit to the interest rate differential and forward premium. Firms with higher export ratios are also less likely to show countercyclical use of trade credit with respect to domestic bank credit. Also, for larger or foreign-owned firms, use of financial FC debt is less pro-cyclical, presumably because swings in domestic bank credit have a smaller effect on their access to financing.
Firms with larger imports to total expenses ratio tend to be more sensitive to interest rate and forward premium movements, their use of FC financial debt is more pro-cyclical and their use of trade credit is less pro-cyclical with respect to swings in domestic bank credit. 
Profits and the Currency Composition of Debt
We estimate the effect of FC exposure on firm profits in the presence of changes in the real exchange rate. In particular, we estimate a fixed-effects model where the dependent variable is net profits as a proportion of total assets at − 1. Recall that our critical value FC exposure is defined as the difference between FC debt, FC assets and net forward position. We estimated two versions of equation (3); results are reported in Table 8 .
: Firm net profits as a share of total assets. : our two key variables of interest are the interaction between FC debt in t-1 and the log of the real exchange rate and the interaction between FC assets in t-1 and the log of the real exchange rate. We also include as controls lagged total financial liabilities; net exports and net forwards interacted with the real exchange rate; the foreign-owned dummy FO; I, investments owned abroad; and G, the rate of growth of sales.
Specification 2
: here we interact FC balance-sheet exposure with the log of the real exchange rate. We include the same control variables as in Specification 1.
In specification 1, where we disaggregate the components of FC exposure, we see that only net exports transmit exchange rate fluctuations to firm profits; as expected, profits increase following a depreciation. In specification 2 we see that FC balance-sheet exposure does not transmit exchange rate fluctuations to profits, but net exports do. To some extent, this is to be expected, as most of the impact of exchange rate fluctuations for firms with sizable balance sheet exposures would tend to be on capital gains or losses rather than on revenue or expenses. Also of note is the fact that net profits increase with a smaller FC balance sheet exposure (and FC debt in particular), with higher net exports, with FC assets or ownership of investments abroad, and with more rapid sales growth. 
Investment and the Currency Composition of Debt
Here we explore whether FC indebtedness increases the sensitivity of firm-level investment to exchange rate fluctuations. Taking advantage of the similarity of the data, we begin this section by replicating the estimation of Restrepo, Cuervo and Montes (2014) , 15 the results of which are reported in Annex C. We ran 11 static panel data models in order to elucidate the firm´s investment behavior as a result of holding FC debt and facing exchange rate fluctuations. We begin with a very basic specification in which only FC-denominated debt is interacted with the real exchange rate. In specifications (2) - (4) we progressively introduce new controls such as net exports, a dummy variable that indicates if the firm belongs to a tradable sector, cash flow, net forward position and lagged capital stock. Then, in specifications (5) - (11) we introduce the interaction between the real exchange rate and FC assets, a dummy variable for whether the firm is engaged in the production of a tradable good, its balance sheet exposure, and net exports.
Our results are similar to those reported in Restrepo, Cuervo and Montes (2014) .
Regardless of the controls introduced, the results indicate that, following a depreciation (appreciation), firms holding FC debt will reduce (increase) investment more rapidly than firms that do not hold FC debt. On the other hand, neither holding FC assets, net forwards, nor being a net exporter seems to have an offsetting effect; the interaction with the real exchange rate is not statistically significant in any of the specifications. Similarly, investment by firms in tradable sectors is no more sensitive to exchange rate fluctuations.
These findings suggest that the balance sheet exposure matters for investment: the greater the exposure, the stronger the cutback in investment following a real depreciation.
In particular, ceteris paribus, a 10 percent depreciation of the real exchange rate would imply a 2 percent reduction in the rate of investment in fixed assets of those firms with half of their debt denominated in foreign currency when compared with those that do not have any foreign currency debt. This result compares with the 3 percent estimated in Restrepo, Cuervo and Montes (2014) .
15 A very important difference between their work and ours is that their sample was composed of only FC indebted firms and not the full sample as we do. For comparison reasons, in the estimations presented in Annex C we did exactly the same procedures and data cleaning (which means we only left FC indebted firms also).
The main shortcoming of Restrepo, Cuervo and Montes (2014) is that investment is estimated using a static panel regression. In what follows we adopt a more appropriate dynamic panel estimation method (Arellano and Bond, 1991; Arellano and Bover, 1995; Blundell and Bond, 1998) for which our database is well suited since: i) we have few periods and many individual firms; ii) a linear functional relationship is reasonable; iii) the dependent variable is dynamic, a function of its past realizations; iv) independent variables are not strictly exogenous; v) we need to account for firm-level fixed effects; and vi) there is likely to be heteroskedasticity and autocorrelation within individuals but not across them.. The model we estimate is the following:
We include yearly dummy variables ( ) and firm-specific fixed effects ( ). Yearly dummies capture aggregate shocks common to all firms, including changes in the exchange rate. Firm-specific fixed effects capture differences among firms in their optimal capital stock, which we presume does not change over our sample period. We estimate five specifications of (4) for our sample of firms during 2005-2013. All five specifications use 2-stage GMM, reporting GMM standard errors (Table 9 ).
Endogenous and predetermined variables are optional, with restrictions regarding the number of instruments used. The dependent variable appears with one lag and this establishes the limit to the lags for the instruments. 16 Annex D reports the Arellano-Bond test of no autocorrelation of first differences in the error term and the Sargan test for overidentification of restrictions. Both tests confirm the validity of our specification-i.e., that there is zero autocorrelation of the first difference of the error term and over-identification of restrictions are valid. 16 Option endogenous is used to indicate that the variables appear as contemporary regressors.
We begin with a very basic specification and progressively include additional relevant predetermined and endogenous variables. In specifications (1) -(4) we include interactions of the change in the real exchange rate with one or more individual components of a firm's balance sheets exposure-FC debt, FC assets, and net forwards-and in specifications (3) and (4) we also include the interaction with net exports. Both FC debt and FC assets transmit exchange rate fluctuations to investment as expected; having greater FC debt causes investment to decline (increase) following a depreciation (appreciation), while the opposite is true for FC assets. Thus, for a given level of FC debt, having FC assets can reduce the sensitivity of firm-level investment to exchange rate fluctuations. Similarly, having larger net exports-a natural hedge-is associated with a higher level of investment when a depreciation occurs, also dampening the curtailment in investment for a firm holding FC debt.
These effects are summarized in specification (5), where we include the FC balancesheet exposure variable as defined earlier (section 3.2) as well as net exports. As expected, the coefficient of the interaction between the change in the real exchange rate and FC balance sheet exposure is negative and significant, indicating that a real exchange depreciation (appreciation) would have a stronger contractionary (expansionary) effect on investment for firms exhibiting larger FC balance sheet exposure. firms with a ratio of FC debt to total assets of 0.5 would invest 3 percent less than firms with zero FC debt to total assets, a much larger effect than that estimated earlier using a sample period dominated by real appreciations. 19 Similarly, firms with FC assets equivalent to 0.5 of their total assets would increase investment by 3 percent relative to firms without FC assets. Finally, firms with 0.5 of net exports to assets ratio would increase their investment by 6 percent in comparison with firms with no net exports. 17 The calculation is as follows: we take the value of the coefficient of lagged balance-sheet exposure*log(e) (that is to say, -0.0282), multiply it by 0.5 and then by 0.4. 18 All defined as in (3). 19 Translating this estimated effect to the 40 percent real depreciation used to illustrate the full sample effect, one obtains that firms with an FC debt-asset ratio of 0.5 would reduce investment by 40 percent, much larger than the 0.56 percent decline estimated in the full simple. Although the methodologies are not strictly comparable, it should be relatively clear that the sensitivity of investment is substantially greater during the depreciation episode. To understand further the behavior of investment during the 2009 depreciation episode, we ran a quantile regression 20 where the dependent variable is investment in fixed capital and the key explanatory variable is the balance sheet exposure. 21 As Table 11 shows, balance sheet exposure has a negative and significant effect on investment from the seventh to the ninth decile of investment. As expected, the effect of balance sheet exposure on investment is not linear across firms. While a firm in the seventh decile with a 0.5 balance sheet exposure to total assets ratio would decrease its investment by 0.9 percent in comparison to a firm without balance sheet exposure, a firm in the ninth decile would decrease its investment by 5 percent. The larger the firm, the greater the reduction in investment caused by the balance sheet exposure.
20 Standard linear regression techniques summarize the average relationship between a set of regressors and the outcome variable based on the conditional mean function. Quantile regression allows us to describe the relationship at different points of the conditional distribution of the outcome variable. 21 Other control variables are: net exports, total liabilities and cash flow, all as defined in equation (1). Results are reported in Figure 3 , which reads as follows: ceteris paribus, 30 percent of firms would have a net worth loss of between 0 and 10 percent after a 60 percent depreciation of the nominal exchange, whereas 24 percent of firms would not be affected.
The main result is that although most firms see either no effect or only a small effect on their net worth (positive for some, negative for others), for the few firms that observe a significant change, such a change is always a deterioration of their net worth. 
Determinants of the Use of Exchange Rate Derivatives
With regard to the use of FC derivatives, one surprising stylized fact emerges from the descriptive statistics: firms tend to have short positions, regardless of whether they are indebted in FC or not. In addition, the results from Section 3.3 show that forward exchange derivatives on their own do not have an effect on investment or on profits in a context of exchange rate fluctuations. A tentative conclusion that arises is that firms are not using this kind of derivatives to hedge themselves but rather to speculate. 
All firm-level variables are defined as in (1). To test whether FC derivatives are used to hedge FC debt servicing obligations, we include an additional term not included in (1): FCS for the share of FC debt on liabilities. We also include three macro variables: the interest rate differential (the difference between the interbank rate and the overnight Libor), the forward premium, and NER, the annual average of the nominal exchange rate. We use three different definitions for FED. The first FED is a dummy variable that takes the value of 1 if the firm had any position in forward exchange derivatives, 0 otherwise. In the second definition FED takes a value of 1 only if the firm has a long position, 0 otherwise. In the third definition FED takes a value of 1 only if the firm has a short position and 0 otherwise.
For each definition, we run an alternative specification in which we excluded the macro variables and included time effects.
All firm-level variables are significant at least at the 10% level of confidence (Table   12) 22
. Size of the firm is a positive determinant of participation in forward markets, which could be related to scale economies in the FC forward market. FCS, the size of FC liabilities, is associated with a higher probability of using FC forwards and of having a short, consistent with a hedging motive. On the other hand, FCS is also associated with a higher probability of having long FC forward positions, not consistent with hedging.
Consistent with previous results, exports are positively related to taking FED long positions and negatively related to taking short positions, suggesting that export-oriented firms use 22 Results are robust when run as a probit model. See Annex E.
derivatives as a substitute to natural hedging. Firms with a higher share of imports to total expenses are expected to have a higher probability of being in a short FED position, and a lower probability of being in a long FED position. As expected, import-oriented firms are more likely to be in a short position, evidence that forward exchange derivatives are being used for hedging reasons. Another interesting result is that foreign owned firms tend to be long on FC while domestic firms tend to be short. This could be reflecting alternative strategies by multinational companies to hedge exchange rate risk across markets and
Colombian subsidiaries in domestic markets. Finally, the probability of having a short position increases with leverage and short term debt and decreases with the growth of sales.
We try to shed light on these results with the help of the qualitative exercise discussed in detail in the following section. More than a half of the firms surveyed do not financially hedge to any extent their balance sheet exposure, 23 and less than a quarter hedge more than 25 percent of their balance sheet exposure. 24 This might be related to the relatively high natural match they report to have between their operating revenue, costs and financial debt. Nevertheless, most firms are still active in the FC derivatives markets, as more than a half of surveyed firms have used futures or forward contracts in order to manage FC risk. In conclusion, although firms are active in the FC derivatives markets, only a small proportion of firms use FC derivatives to hedge their FC liabilities, and those that do only hedge a small portion of their exposures.
Regarding macroeconomic variables, they all are significant at a 1 percent confidence level. The higher the forward premium, the smaller the probability of taking any kind of position in the FC derivatives market, meaning that if a large depreciation is expected, firms decrease the probability of selling or buying FC. The interest rate differential has a negative effect on the probability of acquiring a short position in the FC derivative market and has no effect on the long position. Notably, the more depreciated the 23 When we asked the reasons why they did not engage in FC risk management, firms answered: i) their exposure to FC risk was low, ii) they could manage it more effectively by other means, iii) accounting treatment complexity, and iv) costs of establishing and maintaining a risk management program exceed the expected benefits. 24 The concept in the surveys that is the closest to our balance sheet exposure definition is the "translation exposure", and it refers to the risk that the firm's assets, equity, liabilities or income change in value due to fluctuations in exchange rates. This exposure, thus, refers to the risk that the financial figures reflected in the accounting statements will change their value as a result of the translation of foreign accounts into the domestic currency.
NER is, the lower the probability in engaging in any type of FC derivative. This could be related to the fact that, even under inflation targeting, there is empirical and anecdotal 25 evidence that the Central Bank of Colombia is involved in some degree of exchange rate targeting, especially in the face of large external shocks. For example, Barajas et al. (2014) find empirical evidence that intervention seems to be explained to a great extent by concerns with regards to levels of exchange rate misalignments rather than concerns with exchange rate volatility. Notably, these authors highlight that this intervention is more aggressive when the central bank perceives the currency to be strong than when it perceives it to be weak. Hence, the coverage decision of firms has been affected by the way in which the Banco de la República tries to moderate the exchange rate level when there is a large level of depreciation or appreciation.
To sum up, we have found qualitative and quantitative support for the fact evidence that Colombian non-financial firms engage in the use of FC derivatives with both hedging and with speculative purposes. In addition, there is evidence that the monetary authority has been active in the FC market trying to smooth exchange fluctuations to some extent.
Therefore, firms, have not had the urgency of using the FC derivatives market for hedging reasons, and instead they opted for hedging in a very limited manner or engaging in FC speculation. 
IV. Questionnaire to CFOs on Hedging Activities
We undertook a two-stage survey on hedging policies and activities of 12 non-financial firms, all of which were large, spanned a variety of sectors and included some firms known to have no foreign currency liabilities. In particular, we used the following criteria in selecting the 12 firms (Table 13) Interest rate risk is very common among these 12 firms. In fact, only one company ample indicated that it does not hold any debt at floating interest rates. Furthermore, eight of 12 companies reported that floating interest rate debt represented more than 50 percent of total debt. Regarding capital structure and debt policy, in 10 of 12 firms total debt represents more than 50 percent of total assets. In terms of liquidity policy, with only two exceptions, firms' currency holdings in cash and marketable securities represent less than 25 percent of assets.
Concerning the interview with the CFO, there exist heterogeneous results among the strategy and policy revealed by each of them. Results confirm that FC exposure is common for all these companies; all have operations (revenues, expenditures, assets or debt) denominated in FC. Three-fourths of CFOs acknowledged that during the last two years the firm had acquired bank loans or issued bonded debt in foreign currency abroad, mainly as a result of lower interest rates in foreign currency, more abundant funding and longer maturity terms. Acquiring bank loans or issuing bonded debt in foreign currency with domestic institutions is much less common-only four of nine indicating that they have considered this type of operation. Additionally, companies that have preferred to issue bonds in FC rather than acquiring bank loans in FC acknowledged that the main reasons for this decision were lower funding costs, longer maturity and more funding availability.
Six of nine CFOs acknowledged that their companies engaged in FC Risk
Management activities, essentially concentrated in short terms currency derivatives, 26 Refers to the risks faced by the firm stemming from changes in exchange rates after the firm has contracted financial obligations. This exposure thus refers to risks to the company's future cash flows. 27 Refers to the risk that the firm's assets, equity, liabilities or income change in value due to fluctuations in exchange rates. This exposure thus refers to the risk that the financial figures reflected in the accounting statements will change their value as a result of the translation of foreign accounts into the domestic currency. 28 For example, a weakening foreign currency benefiting foreign competitors.
forwards contracts and debt in foreign currency. The CFOs that did not engage in these activities mentioned that this was due to insufficient exposure to FC risk or to accounting complexity. Moreover, with only 3 exceptions, CFOs consider that there is a relatively high or complete match among the currencies in which the company's different operations are denominated.
Regarding interest rate exposure and hedging, five of 9 CFOs reported that their company engaged in interest rate risk management activities, particularly using derivatives as forwards or options. In addition, only three of 9 firms stated that it was very usual (either frequently or always) that their markets view of interest rates forced them to actively take positions in interest rate derivatives or to alter the timing or size of hedging.
In terms of control and reporting, seven of 9 CFOs disclosed that they consider risk management during their strategic planning, and basically all of them assert that their planning process explicitly considers risks and measure them. Additionally, six of 9 CFOs note that they frequently (quarterly or monthly) report risk management activities to the Board of Directors, and that this practice is decided by the Board itself. Along this same line, six CFOs reckon that they calculate "value-at-risk" for some or its entire derivatives portfolio.
Furthermore, six of 9 CFOs stated that their firm had a target capital structure, which responded to leverage and EBITDA, and was guided by concerns regarding ratings by credit rating agencies. In terms of liquidity, the sample observed that the currency of their cash holdings was largely determined by depreciation expectations and by the currency denomination of expenses. Additionally, they stated that if FC debt were less available locally, most of them would react by increasing debt in foreign jurisdictions. On the other hand, if funds were less available in international markets, the common answer would be to increase debt in domestic currency. Finally, seven of 9 CFOs estimated that a further peso depreciation could have a slightly negative effect on the financial results of the company.
To sum up, in spite of significant heterogeneity among companies, results lead us to conclude that most of them have considerable FC and interest rate exposure. However, with only a few exceptions, financial hedging policies have not been undertaken. Most CFOs consider that their firms are "naturally hedged"-because they hold assets in FC, export significant amounts, or sell domestically with prices indexed to the exchange rate.
V. Conclusion
As in many emerging economies, Colombia has in recent years experienced a period of surging capital inflows, in which international bond issuance and other borrowing by We provide evidence that larger, more leveraged, foreign-owned firms are more likely to acquire FC debt, as well those engaging in international trade-either imports or exports-and those who have a higher share of short-term debt. In addition, firms tend to borrow more in FC when the interest rate differential or the forward premium is higher.
Finally, we find that overall FC borrowing behaves procyclically with respect to domestic bank credit, they do not appear to be substitutes.
We found evidence of a balance sheet effect transmitting exchange rate fluctuations to real activity. Firms with a larger FC balance-sheet mismatch reduce (increase) their investment by more following a depreciation (appreciation). On the other hand, net exports serve as a natural hedge, dampening the above effects of balance sheet exposure on investment.
Although statistically significant, the magnitude of the balance sheet effect estimated over the entire 2005-13 sample period was relatively small, thus suggesting that there might be asymmetry in the sensitivity to depreciations vs appreciations. This was confirmed by our event study, in which we isolated the 2009 episode, the one year in which a substantial real depreciation had occurred. This exercise showed an estimated effect that was several times greater than that for the full period, which had been characterized by an almost continuous appreciation.
We also investigated the factors behind non-financial firms' decision to participate in the FC forward market. Certainly, those with FC debt were more likely to do so, but in both short and long FC positions, thus suggesting that these instruments are not being used solely for hedging purposes. 
Cash flow
A revenue or expense stream that changes a cash account over a given period. Source: SS and SF.
Total Profit/losses
Total income (operational+non-operational) net of total expenses and taxes. Source: SS and SF.
Total debt or leverage
Total liabilities (excluding net worth) as reported in balance sheets. Source: SS and SF.
Short-Term Debt
Debt that has to be repaid within 1 year. Source: SS and SF.
Total "dollar" debt
Debt (including bonds) acquired by firms with foreign and domestic banks or corporations. Source: BdR.
Tradable
Takes the value 1 if the firm belongs to any of the following sectors: agriculture, mining or industry. Zero otherwise.
Financial debt
Source: SS and SF.
Long forward COP/USD
Value of the active long cop/usd forwards at December 31 of the corresponding year at firm level. Source: BdR.
Short forward COP/USD
Value of the active short cop/usd forwards at December 31 of the corresponding year at firm level. Source: BdR.
Investment in fixed capital
Capital in t minus capital in t-1. Capital is the addition of physical properties as equipment, edification, ongoing constructions, and other assets. Source: SS and SF.
Foreign Direct Investment
Annual net flow of FDI at firm level. Source: BdR.
Portfolio Investment
Annual net flow of portfolio investment. Source: BdR.
Colombian Direct Investment Abroad
Annual net flow of direct investment abroad at firm level. Source: BdR.
Macroeconomic variables

Real GDP growth
Annual percentage change of real GDP. Source: DANE 
Private Credit
Total credit granted to the private sector as a percentage of GDP. Source:
BdR and DANE. 29 Information regarding the position of currency derivatives firms is harder to build. Only recently regulators and investors have begun to demand more systematic information on these financial transactions. As in Restrepo et al (2014) , information was used from operations of foreign currency derivatives of banks established in Colombia. We took only the forwards COP/USD, which represent about 85% of the total notional amount of derivatives traded in Colombia. The null hypothesis that (∆ , ∆ , − ) = 0 for = 1,2 is rejected at the 0.05 level if < 0.05. If is serially uncorrelated, we would expect to reject at order 1 but not at higher orders. We reject at order 1 because = 0.0000. At order 2, ∆ and ∆ , −2 are not serially correlated because > 0.1. We accept the null hypothesis of over-identification of restrictions at the 5% confidence level.
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